INTRODUCTION
Little more than a decade ago, Prof Thomas H.B. Symons in his Report of the Commission on Canadian Studies wrote that not only do 'whole areas in the history of Canadian science remain unresearched and unwritten' but that 'research, publication and teaching in the history of the sciences is, in fact, one of the most underdeveloped fields of scholarship in Canada. 4 Although there have been a number of significant strides achieved over the past ten years, those involved in research and teaching the history of Canadian science and technology still note that few works have been published on the topic. The lack of historical analyses of the contributions of Canadians to science and technology is a major reason why many in this country are generally not aware of accomplishments in this field. In 1985, for example, Dr William McGowan, then Director of the National Museum of Science and Technology, commented that 'in his travels, he continually [found] evidence that even science teachers in Canada [drew] blanks when asked about key events in Canada's technical past If this situation is generally true for the complete discipline of the history of Canadian science and technology, it is more particularly the case with the role that women have played in this history -receiving much less attention and being more poorly documented. Nevertheless, some steps have been taken to bridge the gap in historical treatment by such writers as Marianne Gosztonyi Ainley , Diana Pcdersen and Martha Phemister 7 , and the bio-bibliographical contribution by Philip C. Enros 8 . Other sources for information about the role of women in Canadian science and technology include articles in the periodicals Scientia Canadensis, Signs and Resources for Feminist Research. American studies (including the investigations of Aldrich, Alic, Kohlstedt, Rossiter and Schicbinger) are somewhat more developed and provide a richer source of information about the topic generally 9 . In addition, some treatment of early and modern women scientists is available in general historical works as well as bio-bibliographies 10 .
Most of the research on women in Canadian science and technology that has been done so far concentrates on the contribution of women after World War I. In this paper, however, we focus on women who participated in Canadian science and technology before the Great War. Our interest in pursuing this study was spurred by the availability of Science and
Technology in Canadian History: A Bibliography of Primary Sources to 1914
(hereinafter referred to as the Bibliography)}* The publication of this research tool not only makes tracing of the history of the transmission of Canadian scientific and technological ideas before World War I possible, but also allows the study of the communication of scientific and technological information by women. In her work, Ainley noted that finding
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Scientia Canadensis names of publishing women scientists could be obtained by searching through primary literature but it was more difficult to obtain 'detailed information on the family background, education, and career opportunities of both successful and unsuccessful women scientists in Canada.' 12 The primary literature is, however, by itself an important source of information and it is on this type of data that our study is made. It needs to be stated that an analysis that depends primarily on one type of evidence will lead to a particular profile of past activities and people. Still, the portrait that develops is a window into the past and in the absence or paucity of other records it may be the only one possible. The Royal Society of London has declared that 'science rests on the published record.'
13 Rossiter also recognizes bibliographies as tools which show the transmission of science and can be used to trace the history of women in science 14 . Our investigation which follows gives attention to the published record and no attempt is made to shed light on the role of women who did not publish.
METHODOLOGY
The data for this study was obtained from the database of the Bibliography. A wealth of data not readily available elsewhere was brought together in the Bibliography and, thus, facilitated the collection and analysis of data for this study.
We need to first define the parameters of the data examined which by virtue of their source mirror the same boundaries as the Bibliography: (1) only primary works, i.e., monographs and journal articles of the period, were examined, (2) Canadian science and technology were defined to include any scientific or technological work published in Canada or abroad by a Canadian and those works which had sufficient Canadian content published in Canada or abroad by a non-Canadian, (3) Canada was 12 subject which authors were writing about sometimes helped us to determine the sex of an author with a 'nondescript' name. However, information on the exact time women began to publish in specific subject areas is not available, therefore, subject information often did not help resolve the problem.
After the list of women authors was finalized, all the works entirely authored or co-authored by each woman were extracted from the Bibliography for examination. To determine the subject of each work, the following method of analysis was used: 1) for monographs, the broad subject category which predominates in a work was taken to be the subject, and 2) for journal articles, the broad subject category of coverage of a serial or journal where an article was published was taken to be the subject, e.g., the subject of an article in the Canadian Horticulturist is HORTICUL-TURE. It should be remembered, as was noted earlier, that the subject range of science and technology is broad following that of the Bibliography.
To obtain further data on the women in the list, biographical sources and guides to manuscripts were checked. For example, a search of the Union List of Manuscripts in Canadian Repositories, using all the women's names, was conducted. Similar to the discoveiy of Ainley 17 this strategy did not prove very fruitful. Our search for publicly available personal documents of the women authors in our study has yielded records for only ten women and biographical data is only available for thirty-six women. Because any thorough study of early women scientists and technologists has to include the primary literature, our analysis now takes a close look at what may be the only available public record of the contributions made by women in Canadian science and technology prior to the First World War. 
RESULTS

After a manual search through the
Nova Scotia and Quebec for Kew Gardens in England.
The Bibliography shows the first woman writing on a technological subject was a Mrs Loudon, whose journal article published in 1849 deals with the 'Formation of Hot-Beds.' Works on technological topics written by women had a later start than those on scientific topics, especially those in monograph format (1849 for a journal article on a technological topic as compared to 1829 for a scientific journal article and 1892 for a monograph on a technological topic in contrast to 1833 for one on a scientific topic). Since many historical analyses of science and technology have often overlooked women, explanations that would account for the publishing pattern just outlined are not immediately evident Cummins, McDanicl and Beauchamp have suggested that, at least as far as invention is concerned, there is a public/private element which delegates some of women's work, such as home-based or domestic inventions to the privacy of the home . The work of some women, therefore, remained hidden and only as such activities as domestic science became more established on their own right did technological work by women get into the public domain. While not conclusive this view may explain the later appearance of technological works by women in our study.
Although the Bibliography indicates that the first publication by a woman appeared in 1829, it was not until the mid-1870s that women were publishing yearly, and within the time period covered by the Bibliography, no more than thirteen works (journal articles and monographs combined) were ever published in any one year by women (e.g., thirteen publications in 1897 and twelve both in 1898 and 1912).
The subject areas which women were writing about are quite varied (See Tables 1 and 2 Most of the works were published in Canada (See Table 3 women co-authored with other women and nineteen women published with men. Thirteen of the women authors who collaborated with men were the principal authors and in only six cases were they secondary authors. Authorship considered in a broad sense does not necessarily imply active work in science and technology, thus, not all women who contributed to Canadian science and technology prior to 1914 were scientists and technologists per se, four were translators, one was an illustrator and one wrote the biographical introduction to a work by James Cook. Those women who worked in fields closely allied to the science and technology professions included: sixteen educators, four museum or laboratory assistants, six literary authors, three journalists, four members of the editorial boards of journals and one secretary of an horticultural association 32 . Nine of the educators who had higher education were teaching in postsecondary institutions and were in a position to be active researchers.
A number of studies have found that women associated with men who were established scientists not only raised their interest in scientific pursuits but also gave some women entry into the field 33 . Nine women in our study were related to famous men.
As an additional characterization of the publishing record, it is worth noting that some women brought their own perspective to their writing or wrote specifically for a female audience. For example, four works described travel, geography, natural history and ethnology from a woman's outlook, and one work described a visit to a peat bog as experienced by a woman. A Mrs Townsend wrote about a woman's experience raising poultiy 35 . Elsie A Dent published 'Women's Work in Astronomy' in 1902 3 . Moreover, there were six periodical articles which introduced possible occupations for women, for example, three works dealt with apiculture for women (excluded from this count is a work by a M. Treverrow because the sex of this author could not be determined), and three works dealt with horticulture for women. Rossitcr's study of American women's work in science between 1880 and 1910 found that many middle-class magazine articles (many written by women) also hailed new opportunities for women . However, the newest areas of women's work were in lowranking and low-paying scientific or in low-paying social service positions, which is not demonstrated by our data. The publications in our study that we have noted above highlight women's experiences outside the home, accounts of their own contributions in science and successes in agricultural pursuits. 42 Author annotations in the Bibliography were created using biographical information contained in the publications that authors' or publishers' included.
women were able to demonstrate their capabilities through educational achievements, some were able to join the professional ranks. Post-secondary education was not available to Canadian women until the 1860s and only partial programmes of study were available at this time. Not until February 1885 were women admitted to study at the University of Toronto, although they had been allowed to take matriculation examinations from 1877 onwards . Most of the women of our 'third generation' participated in local amateur associations and those who worked professionally belonged to scientific or learned societies, some of these were for women only. Membership in technological associations was limited to horticultural and apicultural societies but such affiliation seems to have influenced women to publish.
CONCLUSION
The above analysis provides a picture of the work of women in Canadian science and technology prior to 1914. From the publishing record we can characterize their contribution to the communication of scientific and technical information. Women authors, for example, made up 1.4% of all currently known authors of works on Canadian science and technology of the period. In terms of subjects, topics such as geography, natural history, anthropology, botany and agriculture predominated. Through publications on these issues women had an important role in popularizing science and technology. While limited access to educational and employment opportunities no doubt prevented more extensive contributions to the field, the publishing record establishes that the work of women should not be overlooked. In the growing field of science and technology many women may have been on the periphery, yet their work was important in making science and technology available to the publicat-large and specifically to women.
A bibliographic analysis of the primary literature, as we have provided, furnishes one window on the activity of women in Canadian science and technology prior to 1914. This analysis while revealing in its own right (whether or not other primary literature, i.e., personal documents, are available), calls for further research that will include a study of the work of other women whose chief contribution was not through publication. 
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